Specific soman-hydrolyzing enzyme activity in a clonal neuronal cell culture.
An enzymatic activity that specifically hydrolyzes the highly toxic organophosphorus anticholinesterase compound soman (pinacolyl methylphosphonofluoridate) has been identified and partially characterized in the clonal neuronal neuroblastoma-glioma hybrid NG108-15 cell line. Using the whole cell homogenate as the enzyme source and 1 mM substrate, the relative rate of hydrolysis of two other toxic anticholinesterase compounds sarin (isopropyl methylphosphonofluoridate) and tabun (ethyl-N-dimethyl phosphoramidocyanidate) is approximately one-tenth the rate of hydrolysis of soman, while DFP (diisopropyl phosphorofluoridate), paraoxon (p-nitrophenyl diethylphosphate), and a phosphinate PNMPP (p-nitrophenyl methyl (phenyl) phosphinate) are not hydrolyzed. Analysis of the kinetics of soman hydrolysis reveals two components of the enzyme activity with different affinities and reaction rates. Unlike previously reported enzymes of this type, this enzyme lacks chiral specificity and thus hydrolyzes both toxic and non-toxic soman stereoisomers at equal rates. The enzyme activity is stable at low temperature, found almost exclusively in the soluble fraction of these cells, and enhanced significantly by Mn2+ and by chemical differentiation of these cells in culture. The results suggest possible application of this enzyme for soman detection and/or detoxication, and use of the NG108-15 cell line to study the natural function(s) of enzymes of this type.